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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous 
electrolyte secondary battery that is excellent in 
adhesion between a collector and an active material 
layer and also excellent in a cycle life characteristic. 
SOLUTION: In relation to a nonaqueous electrolyte 
secondary battery provided with, as battery element 
parts, a positive electrode 4 composed by supporting a 
mixture of a positive electrode active material and a 
binder on a collector, a negative electrode 6 composed 
by supporting a mixture of a negative electrode active 
material and a binder on a collector, and a nonaqueous 
electrolyte, the feature of this battery is that the carbon 
material of the negative electrode active material 
constituting the negative electrode 6 is formed of a 
mixture of a carbon fiber material (A) and a 
carbonaceous material (B) t and the negative electrode 
binder contains at least an acrylic rubbery copolymer. 
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51^N~^f^t'ny K>l-^»^^X-<-^ h 

««U n— /l/?V;*«:fTV\ *tfHS«l. 4g/cm3 
Lfc 0 

[0 0 7 7] JWT, ^llfiWI 1 £ UTKW-««S* 
16 0 OmAhCDRf^y *^^1kWfa ( 1 8 

6 5 0t>fX) S:j|a*Sc-Cfc« 

[0 0 7 8] ^fl»l 8 

mmm i -e^fli l tc t co ^ i^j c * ^ v ^ tz 0 

[0 0 7 9] y 77x-XtVf ^*116 01135 

f^u AiS«ii»4 oita;, o on 

^MN-^f/Vt 6 ny K^fi»*S*r^— ^ h 

Jfttft. b— /u^u^«rfrV\ *«HB*1. 4g/cm3 

[0 0 8 0] JL^T, Hlfi0a 1 l^l^tc LTtSf+^fe^S: 
1 6 0 OmAhCDRtg^y^^^^-^mftl (1 8 
6 5 01^-^X) &mfr*LXtio 

[0081] mm 9 

**« 1 -Cftffl U t> ^ i: HI U IE* S: ffl v ^fc 0 

[0 0 8 2] ^ y7x-Xf^f^i»|8 0fiS§l5 
Ki»U Ait«8»»2 OSS^, jK**f»»5Sl 0 OS 
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tTV\ 4g/cm3^S^»lfc. 
[0 0 8 3] EAT* HJfi^J 1 £ H«K LTl£ff /E^fi: 
1 6 0 OmAh(7)Rif ! J f^^t^ti (18 

[0 0 8 4] MMMJ 0 

[0 0 8 5] * y^^-xt°^^-^j^m^*i6 oiiSP 
l^L, AMI&M oll^ i o of 

7yftfcr~y ^>lfift95^b^5^^f«:N-^^ 

*TV\ 4g/cm3<OftSS:ff»lfco 
[0 0 8 6] EAT. ^Jfe^J 1 t mm\Z LTRH-5et&^» 

1 6 0 OmAhtORMy f I^Mty-Rtife (18 

6 5 01MX) Srffl^ilT^o 
[0 0 8 7] ^MMJ 1 

omssp, i o o Masqat u 

r ^ y /u* =f^«#m^ 3 m*a$ ^^^yfy 

t ^ / l it%^ 7 yft y f y ^ t> 
tcM-frSiirfcga** 9 7 7ft fc*- y ? ^ i SS«ltt»b* 

^X^SrffVV SSffiSl. 4g/cm3 

[0088] maw 1 t mm^ Lxmnfefe^m 

1 6 0 OmAh©B«»y f !>V t^rfctt (18 
6 5 0WX) ££&^£-Cfc 0 
[0 0 8 9] ^&MJ 2 

[0090] * yy^-xvy^zkmmttms oasa 
k»u immtoi oim i ooit 

[0 0 9 1] EAT. ^lEtfl 1 £ H«K LTKH-^t&S* 
1 6 0 0mAhOR(t»yf!>Wty-Rt» (18 
6 5 0*>fX) ^^^alT/Cc 

[0 0 9 2] 3 

[0 0 9 3] ^y7x-Xb'y^ill9 0MS 


ffiTfc5«ftOWtBK:&ffiU RiffeflL ^^^^ 
frV\ 6g/cm3 0*iJ:ffi8lfc. 

[0 0 9 4] EAT. *5S^J 1 £ P«K LTRtt^ftSi 
HOOmAhORliyf ^^tyifttl (18 
6 5 0t^X) fcffi^Szi-Cfcio 1 - 6g/ 

[0 0 9 5] aJ£jg| 1 

[0 0 9 6] yy7x-Xt°7f^ilHl0 0li 

a— /^l/^^VV 4g/cm3^ft® 

[0 0 9 7] EAT. 1 i: LTKf+^»^* 

1 6 0 0mAhOR«»yf!?Wt>rfttil!l (1 8 
6 5 0WX) ^M^-ALTfcio 

[0 0 9 8] bhfefigj 2 

[0099] yy7x-xt°7f^iiiiooli 
(hsk*i-u # y 7 7 ft y f y 5 ita^ ^> ^ 5^ 

n — /U^VOXftfrV^ 3E*B££l. 4g/cm3^fi 
trfWKLfc. 

[0100] BIT. l 4: IrI^Jc LTKti-^fe^* 

1 6 0 0 m A h ^RM 'J f t yrftt» (18 

6 5 OiM-X) «rtt*£-Cfc.. £ffi3S«&«te 1 . 4 g 
/cra3T'^o 
[0 10 1] fchfegil 3 

[0102] y y y ^-XM^y^^mmmi o o*» 

ttfcStU St SJtfc^. 7 7ft ^ y T> (0ZO07 7 

v-in%^7 ^ftt^yfy^^ t>t-fi^$^^ 
y 7 7ft t?- yf^3 ms^tji^ b * 5 * n 

[0103] m&0d 1 1 mmic tt^n-^^t 

1 6 0 OmAh©R«»y f (1 8 

6 5 OWX) Srffi^fil-Cfeo 
[0 10 4] 

[0105] y y7x-xt°7f^«9 omsgp 

{C^tL, AiS»»»l Oim «*«»»*! 0 OS 
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*TV\ as**flfl. 4g/cm3©*i4rffiSLfc fl 
[0106] «T> H*#J 1 t LTSft^SS 
1 6 0 OmAhORB»!)f?Mty-RtS (18 
6 5 Ot-rX) 4r»*ATfco 

[0107] aJKffl 5 

[0108] * y7x-xtvfMi»t9 oits 
k«-u ajs&jm&i oits, «**m»*i o oa 

[0109] £*T. i t [h]^[c LTKfl-^ttSl 

1 6 0 OmAhORMy f^^tvrsil (18 
6 5 0WX) &m&±LXtz 0 

[0 110] fchtfiFffl 6 

[oiiu * yyzc-x\i'y^mmmm4 oits 
lc*tU AS»IJS6 oiia, «*tm»*i o of 

Mtt, n—As-fXsX&ffW 4g/cm3 

[0 112] «T\ iW«lcUTKW-ft»*» 
16 0 OmAhfDRIS^y^^A-f (18 
6 5 01MX) "Srla^iC-Cfco 

[0 113] Ehftffl 7 

[0 114] * y7x-Xt e 7fMil||2 oits 

k#u a&»*»8 omasis. 001 
aswcstu y ^'^ss i □ s 4 its^ b ^ 

4g/cm3 

[0 115] £*T\ *1B«1 ^B«{cL-CKW-S»** 
1 6 0 OmAh^niff^y ^^^^^>H*:m* (18 
6 5 0f^X) Sr»*SC-Cfc. 

[0 116] &MM 3 

[0117] ^ V7ai-xtr^^ J K*iBS#64 ofisss 
fc#U A*6*S#M&6 0MSS&, ft«tm»*l 0 OS 


[0118] ear. mmmi ^H*iat»st3i»*i 

1 6 0 OmAh^RiaS^y^^A^^-^rftajft (18 

[0 119] fr,WM9 

[0120] ^V7x-xh e 7fi»i2 oaaas 

*«HHc*t-u 7^y^nAi^iA ft3gsgf5Wy 
^ vvc f - y ^ i sassa* h ft z> m&m * n - * 

f?V\ 2£«ffiflU. 4g/cm3^ffSlt 
[0 12 1] £IT, 4:n*KLTtttt*tt« 

1 6 0 OmAh^RMyf (18 

6 5 OiKfX) Sra^5ATfc 0 
[0 12 2] Jtftffl 1 0 

[0123] y y^m-xif j/^j^Kgattis ossgp 
tc»U oits, 1 ooli 

§IUC*j-U y^5R=f^K#K-fr# 4 ft* 

^ n— ;vzfu*$:'u\<\ ^IMl. 2g/cm3<D 

[0124] **« 1 fc H3«K UTRW-«»S* 

16 0 OmAh^RMy *^ZLlfcm& ( 1 8 

6 5 ou->rx) ^«a^3tTfc 0 

[0 12 5] H^MJ 1 

[0 12 6] ^y7x-Xt e ^f^iil9 0fi*g& 
t£*TU ^«1 Ottfc 1 OOli 

y {t: y i mia^^ b ft 5 n - y ^/w tr 

V\ 3fi*8flCl. 2g/cm3C**4:f31lfc 0 
[0 12 7] KT, ^*«1 ilRl«tc:LTKfi-^»S* 
leOOmAhtORMyf^A^ (18 
6 5 OiNrX) Sr»*3fcTfco 
[0128] 4f, #btlfc#Affi^c:ov^r, 
<0*»ttS:W-<S*:Je). 5lo3ftt)W»«Srfflv^i»J«ia 
flEK»«rffftofc. ^iK-^tt, 3 XT/ 

tbtft^d 1 — 11 <D&JEfe%: 2 c mifil x 5 c mfitC^O 9 ttS 

^MS*fiia*-|Rjfcil 8 O^O^^^-^ft^b— S^>il 

fc 0 ^co^s^Tia^i 
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[0129] zomzvwbfatei:?^ mmmi^i 
[oi3o] m^mmm i ~ 1 s^mt&m-i i 

«\ 2 0°Cm^Ml$8 0 0mAT4. 2 V^t 

«cm^> 8 0 0mA(D£tStlTV\ J*«f&Jh»£ 
12 2. 7V£Lfc 0 Jft«^«^<*jfc^Pai2-ejx^ 
*i3 0^<bLfc o :<^J:5ftMt*ll?)ilLfTV\ # 

[0 13 1] *2K^f J: 5fc. ^^J<h tX7^;u 

^*S^{*£/B V ^cUffi^ 1 - 1 3 CD y ^ r> A - 

^*1^V>-f*Lt> 5 0 0i^^/l^5g*J£J£ 

[0132] ttmmi-i i(/)yf!)A3a 
[oi3 3j ffimLtcmmmic&is^xte, F\mm 


[0 13 4] 
[HI©«i4RW] 


1 


2 


3 


4 

••IE®, 

5 • 


6 • 

••ft®, 

7 • 

"PTCl^ 

8 • 


9 • 



1 0--'t&mtfxfry K 

i i - --jESy — k 


[mi] 
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(72)38W# F^-A(##) 5H003 AA04 BB01 BB11 BC01 BC02 

#*JI|JWH«fm#K«[|jl|IBr72#fft f*^# BD04 BD05 

tt^;i|l*#IS0frt 5H014 AA02 EE02 EE08 HHOl HH08 

5H029 AJ05 AK03 AL06 AM03 AM04 
AM05 AM07 BJ02 BJ14 DJ08 
DJ15 DJ16 EJ14 HJ01 HJ08 


